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SPACE SHUTTLE GROUND OPERATIONS 
EFFICIENCIES/TECHNOLOGIES 
STUDY 

PHASE 1 FINAL REPORT 

The final report for the Shuttle Ground Operations Efficiencies/Technologies Study is made up of five 
volumes. 

Volume 1 Executive Summary 

Volume 2 Ground Operations Evaluation 

Volume 3 Final Presentation Material 

Volume 4 Preliminary Issues Database (PIDB) 

Volume 5 Technology Information Sheets (TIS) 

Volume 1 

The Executive Summary volume provides a brief overview of the major elements of the 
Study, reviews the findings, and reflects the development of the recommendations 
resulting from the Study. 

Volume 2 

The Ground Operations Evaluation volume describes the breath and depth of the various 
Study elements selected as a result of an operational analysis conducted during the early 
part of the Study. Analysis techniques used for the evaluation are described in detail. 
Elements selected for further evaluation are identified; the results of the analysis 
documented; and a follow-on course of action recommended. The background and rationale 
for developing recommendations for the current Shuttle or for future programs is 
presented. 

Volume 3 

The Final Presentation Material volume contains the most recent version of the charts 
used in the Final Phase 1 Oral Briefing at KSC on April 6, 1987, and to the STAS (Space 
Transportation Architecture Study) IPR-5 (Interim Program Review) held at MSFC on 
April 8, 1987. The KSC, April 6 notation in the title block was used for both packages 
because the reviews were held so closely together. This volume contains all charts in 
their final form and any differences from charts presented are minor. 

Volume 4 

The Preliminary Issues Database (PIDB) was assembled very early in the Study as one of 
the fundamental tools to be used throughout the Study. Data was acquired from a variety of 
sources and compiled in such a way that the data could be easily sorted in accordance with a 
number of different analytical objectives. The system was computerized to significantly 
expedite sorting and make it more usable. This volume summarizes the information 
contained in the PIDB and provides the reader with the capability to manually find items of 
interest. How that information was used in this Study is explained in greater detail in 
Volumes 2 and 3. 

Volume 5 

The Technology Information Sheet volume was assembled in database format during Phase 
1 of the Study. This document was designed to provide a repository for information 
pertaining to 144 OMI (Operations and Maintenance Instructions) controlled operations in 
the OPF, VAB and PAD. It provides a way to accumulate information about required crew 
sizes, operations task time duration (serial and/or parallel), special GSE required, and 
identification of a potential application of existing technology -- or the need for the 
development of a new technology item. 
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PRACA access was acquired and made available for Study purposes. CMRSD access was 
also provided to us. Neither of these databases were utilized to any major extent 
because the information was not directly useful to us in this Study. Neither database 
is a serial, integrated function that contributes to the accarplishment of the 
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which can accomplish anomaly resolution an order-of -magnitude better than the 
fifteen year old technology in the Orbiter. Imbedded circuitry and fault 

tolerant designs currently under development will support easy maintainability 
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Specifically, the STS and STAS design agencies should develop/' 
direct contact with key AFSC personnel at the Rcme Air Develop 
Center and the Wright-Pat terson Avionics Laboratory. 
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Results of that study indicates that this method has potential. 
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MAKE BONDED TILES AVAILABLE FOR LIMITED BACKSCA3TER X-RAY TESTS 
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)LOGY SEARCH RESULTS TO-DATE: EARLY CANDIDATES APPEAR TO BE: 

1. ALKALINE/ALKALINE REGENERATIVE FUEL CELL SYSTEM (RFCS) 

2. INDIVIDUAL PRESSURE VESSEL (IPU) Ni-H 2 BATTERY 

3. NaS BATTERIES (LONG TERM) 

4. Li/SOCL 2 BATTERIES (LONG TERM) 
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(TURNAROUND AND RECONFIGURATION SIMULATION) 
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Estimated LCC for a single Orbiter = $28. 7B 
Assumed number of flights per Orbiter = 100 
Remaining portion of IOC is Design & Manufacturing = 14% 






The Estimate of Anomaly Resolution Cost Impact figures were extracted 
from the "Integrated Testing and Maintenance Technologies" WPAFB, 1983 
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FOR 100 FLIGHT VEHICLE, THIS REPRESENTS (.053 X 28. 6B) = $1.5B 







CO 

4J 

CO 

o 

o 

CO 

§ 

•H 

t 


& 


CO 

CD 

0) 

-C 


JJ 

a 


c 

4-1 

a 

o 

*H 


a 

cAo 


00 

4-1 

CN] 

4-1 


<1) 

4-1 

O 

CO 


C 

CO 

O 

& 

•H 

4J 

•5 

03 

> 

U 

03 

« 

CO 

LL 

o 

< 




CO 

CO 

0 ) 


CO 

? 

1 

CO 

CO 

CO 

a 

cn 

o\o 

LO 


■8 

% 

’>1 


- 156 - 






s g o E/T study SHUTTLE LIFE CYCLE COST SAVINGS presented at 


r^- 

oo 

o> 


O 

CO 

* 


CO 


<o 

oc 

Q. 

< 


Q_ 

LU 

o 




< O o 

- h ? 
- 1 - < III 

^ 2 ® 
LU uj CD 
W CO 

< LU 


X X 
CL CL 


>s 

-Q 



PRODUCTION 


86% DOWN 3.4% DOWN 3% 



a 

MS 

O 


-157- 








< 

D 


£ 


ID 

CO 

ID 


a: 

Ol 


o 

<0 

* 


r- 

oo 

o> 

CO 

GC 

CL 

< 


C/5 

f 2 t 

o o 

o g 

y 8 

o uj 

LU ^ 

Ul. _| 

m< 

1 2 

5 N 


CO 


H 

3 


S 

*H 

LI 


O 


n 3 

£ 

*H 

& 

*H 

*6 

fC 

g 

■8 

co 

& 

0 ) 

Li 

<d 



CD Li 

co U 

a) co 




> 

a 

=> 

CO 

t: 

LU 

O 

o 

CO 


-j z: 

|o| 

li- < Qj 

-to 

LU LU OQ 

co CO 

< LU 

X a: >■ 
a. CL 


<u 

» — I 

a 

i 

<L> 
• — l 
JJ 

1 

CO 


tj 

I 

CO 

5 


£ 

O 

-H 

CO 

§ 

u 

0 ) 


CO 

*H 

CO 


& 


M 

8 

2 

rH 

I 

•H 

> 

1 


g 

3 

I 

£ 

0 

L> 

1 
s 


*rH 

5 


C 


r— ! 

i 

tJ 



4-1 

I 

•rH 


I 

<L> 


4 J 

§ 


T 5 


6 


8 

Id 

-H 

8 

CO 

CO 

<d 

L> 

CO 

o 

U 


-H 

4 -H 


CO 

I 

4 -H 

0 

<L) 

CO 

§ 

B 

s 

<U 

rH 

a 

*H 

1 



a 


<d 

JS 


ar 

o 

g 

a 


4h 

§ 

CU 


- 158 - 







Z O 

$ g 

111 

QC 

Q. 


CO 

co tr 

I— CL 
CO LLi 

o o 

o z 

LLI O 

Zj O 

O LU 


w< 
5 N 


ci < \ 

m 

O Q. c 

CO 



-159- 








h 

CO Q_ 
O LU 

o o 
o o 

>■ LU 

O o 

LU =j 
LL 3 


! < 

UJ CO 

7i 111 
O N 

X =J 


>• _i z 

uj m § 
LU 05 CO 

O < LU 

o££ IT 



-160- 





< 

Q 


Z 


LU 

CO 

HI 

cc 

0 . 


o 

CO 

* 


t“- 

00 

o> 

to 

DC 

Q. 

< 


CO 

o 

> 

< 

CO 

I — 

CO 

o 


*2 

CL- 

UJ 


o o 

sS 

o o 

o 111 

^ o 

LU =! 


! < 

LLJ CO 

O N 

II 

LU 

CC 


> 

Q 

Z> 


< o 


co u_ < 

HI 

O 
CD 
CO 


LU LU 
CO CO 
< LU 
I DC 
0. CL 


<3 

Z 

LU 

O 

03 


S' 



dP 

<6 


i 


- 161 - 










<tf 

• 

rtf 


4-) 

■a 

■s 

(D 

•S 

OQ 

1 

o 

o 

U 

Cn 

4J 

fC 

c 

1 

53 

0 ) 

> 

< — 1 


0 ) 


M 


- 162 - 







§ 



o 



- 163 - 




Eh 

X 

W 

Eh 


< 

CM 


O 

s 

H 



o 

53 


-164- 



TRADE STUDY SUMMARY 


< 

Q 

£ 

Z O 

jy w 


q < J 

^ w c 

il 

O Cl C 
CO 



I 

LO 

VO 


I 


EFFECTIVE BY THEMSELVES . 





Eh 

X 

w 

Eh 


W 



PL, 


0 

H 



O 

■S3 


- 166 - 







3 

3 



o o 


CO 

M 

E 





preceding page blank not filmed 



o 


; VEHICLES, BEGINNING WITH THE DESIGN CONCEPT PHASE, MUST PUT LIFE 
COSTS AHEAD OF PERFORMANCE. WE ARE HAULING CARGO VIA FREIGHTER 
’ PARTICIPATING IN A YACHT RACE. 
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